Using targeted magnetic arsenic trioxide nanoparticles for osteosarcoma treatment.
The present study was to investigate the therapeutic efficacy of the magnetic arsenic trioxide (ATO) nanoparticles against osteosarcoma in vivo tumor models. ATO was incorporated in the magnetic nanoparticles and encapsulated by poly lactic acid. Human MG-63 osteosarcoma cells were injected subcutaneously into the nude mice. After 15 days, the mice were randomly assigned to the four groups (n=6 mice): group 1: control, saline only (10 mL kg(-1) day(-1), intravenously (i.v.)); group 2: ATO alone (5 mg kg(-1) day(-1), i.v.); group 3: magnetic ATO nanoparticles at a dose equivalent to 50% of the ATO alone, with an external magnetic field on the tumor; group 4: CDDP, cisplatin (5 mg kg(-1) day(-1), i.v.). The mice were sacrificed after 21 days. In vitro release profiles showed that ATO was released rapidly from the nanoparticles. The magnetic ATO evaluation indicated that the magnetic nanoparticles might localize under the magnet in vivo. The tumor volume examination showed that the treatment with magnetic ATO nanoparticles achieved the similar inhibition effect on osteosarcoma as that of CDDP or ATO alone. Electron microscopic features typical of apoptosis were identified in the tumor tissue with the three-drug treatment. This "magnetic ATO targeting" offers an opportunity to treat osteosarcoma with a lower dose.